Background-Impaired joint position sense (JPS) has been shown in anterior cruciate ligament (ACL) deficient and osteoarthritic knees. The relation between JPS and function is uncertain. The aim of this study was to determine further ifACL deficient knees show abnormal JPS and the effect of exercise therapy on JPS, and also to assess the relation between JPS, functional stability, and strength. Methods-Fifty patients (46 men and four women, mean age 26.3 years) with unilateral ACL deficient knees were assessed on admission and after rehabilitation (5 hours a day for four weeks). JPS was assessed by reproduction of passive positioning using a visual analogue incorporating a goniometer. Knee stability was analysed by self report questionnaire (score 0-280) and functional activity test (single leg hop and figure of eight run). Isokinetic dynamometry was performed to evaluate quadriceps and hamstring peak torque strength. Controls were either age and sex matched individuals or the contralateral knee. Statistical analysis was by Wilcoxon signed rank test and Spearman rank order correlation coefficient. Results-JPS was impaired in ACL deficient knees. The mean (SD) errors in reproducing angles were 9.4 (3.1)0 and 7.1 (2.3)0 for the ACL deficient knee and control knee respectively (P<0.0005). There was no improvement in JPS after rehabilitation (9.4 (3.1)°and 8.5 (3.2)0 before and after rehabilitation respectively, P = 0.14). There was improvement as ascertained from the questionnaire ( (Br J Sports Med 1997;31:209-212) 
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FUNCTIONAL ACTIVITY TESTS
These activities were devised to simulate components of high level exercise activity (sport! military fitness). Each subject completed two tests. The figure of eight run involved each subject completing five timed circuits of a figure of eight constructed by placing cones at each corner of a rectangle 8 m by 5 m in the gymnasium. Each subject was asked to complete the circuits in as quick a time as possible within their capabilities. We did not observe such a correlation. The reasons for this deserve to be explored. In part, it may be due to the other structures around the knee which are also involved in JPS.
Those specialised mechanoreceptors found in the ACL that are thought to permit a proprioceptive role are also present in the joint capsule.2 It may be that interruption of these fibres that occurs with joint damage and swelling contributes to abnormal JPS. Studies on cats have suggested that proprioception in the normal knee is derived from sensory afferent activity from receptors in the posterior capsule" and from the peripatellar plexus.' 12a Episodic joint instability leads to joint capsule laxity and a subsequent reduction of afferent activity. This may contribute to impaired JPS. If this were so, then with each episode of instability that causes joint swelling one might expect a difference in the threshold of response from capsule receptors in acute and chronic lesions. Barrack and workers,2 however, found no such difference. This may further imply that proprioceptive loss in the ACL deficient knee is a cause rather than a consequence of increased joint laxity." A proprioceptive role has been confirmed, however, in the ankle joint by showing the loss of JPS after injection of local anaesthetic into the joint. " Other studies report the preservation of JPS in locally anaesthetised joints. ' This suggests a role also for muscle spindles in joint proprioception. It is considered that muscle spindles may provide crude awareness of joint position whilst joint receptors are responsible for fine tuning.'6 It is not possible with this method of JPS quantification to account for the contributions of these other structures. All may be altered after the injury causing ACL rupture and also with subsequent episodes of "giving way".
In addition, this method is a static one. The programme of proprioceptive rehabilitation is dynamic. Further to this, questions of stability in the self report questionnaire and the functional activity tests are also dynamic. These factors may account for the lack of improvement in JPS despite functional gains.
On initial assessment, single hop for distance and quadriceps and hamstring peak torque were also significantly reduced compared with controls. There was no statistical difference with the figure of eight run. This may be because the control group was relatively small (23) . Our study has shown that quadriceps peak torque was reduced by 24% and the hamstring peak torque by 10%, in the ACL deficient knees. This degree of loss of muscle power is considerably greater than that found in other studies (10% for quadriceps and 4% for hamstrings) but in almost identical proportions.'7 Military personnel undergo ex-tensive physical training and regular fitness tests. The 2.5 fold fall in peak quadriceps and hamstring torque may be accounted for by relatively stronger contralateral (control) knees.
The single hop for distance and figure of eight run have been validated as tests of functional stability.'8120 An increasing number of studies report the importance of the hamstring muscle group in knee joint stability.21-24 Several authors have documented a positive correlation between isolated quadriceps isokinetic peak torque and functional manoeuvres such as running, cutting, and hopping.'8202.26 Our findings are consistent with this. As hamstring contraction is synergistic with the normal biomechanics of the ACL,27 it has been advocated that hamstring strengthening exercises be implemented for the ACL deficient and reconstucted knee. 8 28-30 It is interesting to note that studies do not show a correlation between hamstring peak torque and functional stability.26" This is not our experience in that there is significant correlation between figure of eight run, single hop for distance, and hamstring peak torque.
After a programme of exercise therapy as rehabilitation which involved open and closed kinetic chain muscular training and proprioceptive work, there was improvement in subjective feeling of stability, hop, figure of eight, and quadriceps peak torque. The positive correlation between quadriceps strength and functional stability, after treatment, is retained. This is in keeping with previous studies.21"2 27 32 The correlation with hamstring torque is, however, lost. Further to this, there was no change in hamstring strength. It may be that hamstring function as measured by peak isokinetic torque is inappropriate and that latency of contraction,4 quadriceps to hamstring peak torque ratio,"5 or hamstring muscular endurance are better measures, when one bears in mind that most episodes of instability occur during sporting activities. Even in individuals who have not undertaken a formal rehabilitation programme, the hamstrings in ACL deficient knees develop faster contractions, and this may be further enhanced by joint control training. 16 In summary, this study provides further evidence that ACL deficient knees show abnormal JPS. We have also shown that, with muscular and proprioceptive training, subjective and functional stability improve, whereas JPS remains unchanged. The increasing numbers sitting the examinations have encouraged BASM to organise a course directed towards preparing candidates for this exam. It will take place on 23-25 March 1998 and is restricted to a maximum of 24 participants to ensure the quality of teaching.
President of the RSM sports medicine section Dan Tunstall Pedoe, who has in the past been acting editor of the Journal and is a member of the editorial board, is the current president of the section of sports medicine of the Royal Society of Medicine. We wish him well and look forward to even stronger links among all those organisations interested in the future of sports medicine.
AIDS in sport
FIMS recently released a statement on AIDS in sport. This document highlights the problems and difficulties of dealing with competitors with AIDS and efforts being made to protect the public and participants. Errors may occur in the journal from time to time but we would like to assure readers that a correction will always be printed when requested.
